SCINTILLATION DETECTOR by Черепанов, А. Н. et al.
ÐÎÑÑÈÉÑÊÀß ÔÅÄÅÐÀÖÈß
ÔÅÄÅÐÀËÜÍÀß ÑËÓÆÁÀ
ÏÎ ÈÍÒÅËËÅÊÒÓÀËÜÍÎÉ ÑÎÁÑÒÂÅÍÍÎÑÒÈ,
ÏÀÒÅÍÒÀÌ È ÒÎÂÀÐÍÛÌ ÇÍÀÊÀÌ
(19) RU (11) 2 308 056(13) C1
(51) ÌÏÊ
G01T   3/06   (2006.01)
G01T   1/20   (2006.01)
(12) ÎÏÈÑÀÍÈÅ ÈÇÎÁÐÅÒÅÍÈß Ê ÏÀÒÅÍÒÓ
(21), (22) Çà âêà: 2006107240/28, 09.03.2006
(24) Äàòà íà÷àëà îòñ÷åòà ñðîêà äåéñòâè  ïàòåíòà:
09.03.2006
(45) Îïóáëèêîâàíî: 10.10.2007 Áþë. ¹ 28
(56) Ñïèñîê äîêóìåíòîâ, öèòèðîâàííûõ â îò÷åòå î
ïîèñêå: US 5434415 À, 18.07.1995. H.MAESAKA /
The K2K SciBar Detector. Proceeding of the
KEK-RCNP International School and
Miniworkshop for Scintillating for
Scintillating Crystal and their Application
in Particle and Nuclear Physics. 2004 KEK,
Tsukuba, Japan, pp.185-198. M. HASEGAWA /
Calibration System of the K2K SciBar
Detector. // Proceeding of the (ñì. ïðîä.)
Àäðåñ äë  ïåðåïèñêè:
620002, ã.Åêàòåðèíáóðã, óë.Ìèðà, 19, ÃÎÓ ÂÏÎ
"ÓÃÒÓ-ÓÏÈ", Öåíòð èíòåëëåêòóàëüíîé
ñîáñòâåííîñòè, Í.Ï. Íåâðàåâîé
(72) Àâòîð(û):
×åðåïàíîâ Àëåêñàíäð Íèêîëàåâè÷ (RU),
Øóëüãèí Áîðèñ Âëàäèìèðîâè÷ (RU),
Èâàíîâ Âëàäèìèð Þðüåâè÷ (RU),
Ìàðêñ Ñòàíèñëàâ Âèêòîðîâè÷ (RU),
Àíèïêî Àëëà Âëàäèìèðîâíà (RU),
Ñìèðíîâ Ñòàíèñëàâ Áîðèñîâè÷ (RU),
Ìåçåíèíà Íàäåæäà Ñåðãååâíà (RU)
(73) Ïàòåíòîîáëàäàòåëü(è):
ÃÎÓ ÂÏÎ "Óðàëüñêèé ãîñóäàðñòâåííûé
òåõíè÷åñêèé óíèâåðñèòåò - ÓÏÈ" (RU)
(54) ÑÖÈÍÒÈËËßÖÈÎÍÍÛÉ ÄÅÒÅÊÒÎÐ
(57) Ðåôåðàò:
Èçîáðåòåíèå îòíîñèòñ  ê îáëàñòè òåõíîëîãèè
ðåãèñòðàöèè íåéòðèíî è àíòèíåéòðèíî, âêëþ÷à 
ñîëíå÷íûå, êîñìè÷åñêèå, ðåàêòîðíûå íåéòðèíî è
íåéòðèíî, ïîëó÷àåìûå ñ ïîìîùüþ óñêîðèòåëåé.
Çàäà÷åé èçîáðåòåíè   âë åòñ  âîçìîæíîñòü
ðåãèñòðàöèè ñëàáûõ ïîòîêîâ íåéòðîíîâ è íåéòðèíî
çà ñ÷åò ïîâûøåíè  óðîâí  ñâåòîñáîðà â
ïëàñòèêîâîì ñöèíòèëë òîðå îáúåìíî-âîëîêîííîãî
ñöèíòèëë öèîííîãî äåòåêòîðà. Ïðåäëîæåííûé
ñöèíòèëë öèîííûé äåòåêòîð ñîäåðæèò ïî êðàéíåé
ìåðå îäèí äàò÷èê, ñîñòî ùèé èç ïëàñòèêîâîãî
ñöèíòèëë òîðà íà îñíîâå îðãàíè÷åñêîãî
âîäîðîäñîäåðæàùåãî ìàòåðèàëà, ÷óâñòâèòåëüíîãî
ê íåéòðîíàì è íåéòðèíî, ñâåòîñîáèðàþùåãî
âîëîêîííîãî ñâåòîâîäà, ôîòîïðèåìíîå óñòðîéñòâî
è áëîê ýëåêòðîííîé îáðàáîòêè ñèãíàëîâ. Ïðè ýòîì
ïëàñòèêîâûé ñöèíòèëë òîð âûïîëíåí â ôîðìå
öèëèíäðà, ïîêðûòîãî ñâåòîîòðàæàþùåé ïëåíêîé, â
öåíòðå êîòîðîãî èìååòñ  ïîëûé êàíàë ñ
ðàçìåùåííûì â íåì ñâåòîñîáèðàþùèì
âîëîêîííûì ñâåòîâîäîì, ïðè÷åì êàæäûé äàò÷èê
èìååò êîðïóñ â ôîðìå ïàðàëëåëåïèïåäà, íàáîð
êîòîðûõ îò îäíîãî äî íåñêîëüêèõ òûñ ÷ øòóê ïðè
ðåãèñòðàöèè íåéòðîííûõ ïîòîêîâ è íåéòðèíî
îáðàçóåò ñöèíòèëë öèîííûé áëîê, ñâ çàííûé ñ
ôîòîïðèåìíûì óñòðîéñòâîì. 1 èë.
(56) (ïðîäîëæåíèå):
KEK-RCNP International School and Miniworkshop for Scintillating for Scintillating Crystal and their
Ñòðàíèöà: 1
RU
R
U
2
3
0
8
0
5
6
C
1
1
C
6
5
0
8
0
3
2
U
R
Application in Particle and Nuclear Physics. 2004 KEK, Tsukuba, Japan, p.243-248. SU 177994 A,
08.01.1966. RU 2207592 C2, 27.06.2003. SU 124555 A, 20.10.1959. US 5281820 A, 25.01.1994.
Ñòðàíèöà: 2
R
U
2
3
0
8
0
5
6
C
1
1
C
6
5
0
8
0
3
2
U
R
RUSSIAN FEDERATION
FEDERAL SERVICE
FOR INTELLECTUAL PROPERTY,
PATENTS AND TRADEMARKS
(19) RU (11) 2 308 056(13) C1
(51) Int. Cl.
G01T   3/06   (2006.01)
G01T   1/20   (2006.01)
(12) ABSTRACT OF INVENTION
(21), (22) Application: 2006107240/28, 09.03.2006
(24) Effective date for property rights: 09.03.2006
(45) Date of publication: 10.10.2007 Bull. 28
Mail address:
620002, g.Ekaterinburg, ul.Mira, 19, GOU VPO
"UGTU-UPI", Tsentr intellektual'noj
sobstvennosti, N.P. Nevraevoj
(72) Inventor(s):     
Cherepanov Aleksandr Nikolaevich (RU),
Shul'gin Boris Vladimirovich (RU),
Ivanov Vladimir Jur'evich (RU),
Marks Stanislav Viktorovich (RU),
Anipko Alla Vladimirovna (RU),
Smirnov Stanislav Borisovich (RU),
Mezenina Nadezhda Sergeevna (RU)
(73) Proprietor(s):  
GOU VPO "Ural'skij gosudarstvennyj
tekhnicheskij universitet - UPI" (RU)
(54) SCINTILLATION DETECTOR
(57) Abstract: 
FIELD: methods of registration of neutrinos
and antineutrinos.
SUBSTANCE: method can be used for registration
neutrinos and antineutrinos including solar,
cosmic, reactor neutrinos and neutrinos produced
by accelerators. Scintillation detector has at
least one transducer made of plastic scintillator
on base of organic hydrogen-containing material,
which material is sensitive to neutrons and
neutrinos; light-collecting fiber light guide;
photoreceiver, and signal electronic processing
unit. Plastic scintillator is made in form of
cylinder covered with light-reflecting film.
There is hollow channel in center cylinder. Light-
collecting fiber light guide is placed inside
channel. Any transducer has case in form of
parallelepiped. Set of transducers, from one to
thousands pieces, forms scintillation unit while
registering neutron flows and neutrinos.
Scintillation unit is connected with
photoreceiver.  Registration of small flows of
neutrons and neutrinos is possible due to
increase in level of light collection in plastic
cylinder of volumetric-fiber scintillation detector.
EFFECT: ability of registration of small
neutron and neutrino flows.
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Èçîáðåòåíèå îòíîñèòñ  ê îáëàñòè  äåðíîé ôèçèêè, àñòðîôèçèêè è ôèçèêè âûñîêèõ
ýíåðãèé, êîíêðåòíî ê îáëàñòè òåõíîëîãèè ðåãèñòðàöèè íåéòðèíî è àíòèíåéòðèíî (äàëåå
íåéòðèíî), âêëþ÷à  ñîëíå÷íûå, êîñìè÷åñêèå, ðåàêòîðíûå íåéòðèíî, íåéòðèíî, ïîëó÷àåìûå
ñ ïîìîùüþ óñêîðèòåëåé; îíî ïðèãîäíî äë  ñîçäàíè  íåéòðèííûõ òåëåñêîïîâ, íåéòðîííûõ è
íåéòðèííûõ äåòåêòîðîâ è äåòåêòîðíûõ êîìïëåêñîâ íàçåìíîãî è êîñìè÷åñêîãî áàçèðîâàíè ,
ïðåäíàçíà÷åííûõ äë  óäàëåííîãî, âêëþ÷à  òðàíñçåìíîå, îáíàðóæåíè  ñòàöèîíàðíûõ è
ìîáèëüíûõ  äåðíûõ ðåàêòîðíûõ è óñêîðèòåëüíûõ óñòàíîâîê, è ìîæåò áûòü èñïîëüçîâàíî â
ñèñòåìàõ ïðîèçâîäñòâåííîãî è òàìîæåííîãî êîíòðîë  çà íåéòðîííûìè èñòî÷íèêàìè è
äåë ùèìèñ  ðàäèîàêòèâíûìè ìàòåðèàëàìè, à òàêæå â ñèñòåìàõ ðàäèàöèîííîãî
ìîíèòîðèíãà ðàäèàöèîííîãî ôîíà Çåìëè.
Áûñòðûå íåéòðîíû ýôôåêòèâíî ðåãèñòðèðóþòñ  ñ ïîìîùüþ ñöèíòèëë òîðîâ,
ñîäåðæàùèõ âîäîðîä. Ñöèíòèëë öèè âîçíèêàþò ïðè ðàññå íèè íåéòðîíîâ íà  äðàõ
âîäîðîäà. Íåéòðèíî çàðåãèñòðèðîâàòü òðóäíåå, ÷åì çàðåãèñòðèðîâàòü íåéòðîíû.
Íåéòðèíî ν è àíòèíåéòðèíî îáëàäàþò îãðîìíîé ïðîíèêàþùåé ñïîñîáíîñòüþ âñëåäñòâèå
èõ ÷ðåçâû÷àéíî íèçêîãî ñå÷åíè  âçàèìîäåéñòâè  ñ áîëüøèíñòâîì  äåð ýëåìåíòîâ.
Íàïðèìåð, ñå÷åíèå âçàèìîäåéñòâè  àíòèíåéòðèíî ñ  äðàìè âîäîðîäà (íàèáîëåå ÷àñòî
èñïîëüçóþùèìèñ  ïðè äåòåêòèðîâàíèè â ñîñòàâå áîëüøåîáúåìíûõ æèäêèõ èëè
ïëàñòèêîâûõ ñöèíòèëë öèîííûõ äåòåêòîðîâ) ïî ðåàêöèè
ðàâíî (Áîëüøîé ýíöèêëîïåäè÷åñêèé ñëîâàðü. Ôèçèêà.
Ðåä. À.Ì.Ïðîõîðîâ. Áîëüøà  Ðîññèéñêà  ýíöèêëîïåäè . Ì. 1998, 944 ñ.) Íåéòðèíî è
àíòèíåéòðèíî îòëè÷àþòñ  ñâîèì ïðîèñõîæäåíèåì: íåéòðèíî ðîæäàåòñ  â ïàðå ñ
ïîçèòðîíîì, à àíòèíåéòðèíî - â ïàðå ñ ýëåêòðîíîì. Ïðîäóêòû ðåàêöèè (1) âûçûâàþò
ñöèíòèëë öèè â ñöèíòèëë òîðå, ñîäåðæàùåì  äðà âîäîðîäà. Òàêèì îáðàçîì, è äë 
ðåãèñòðàöèè íåéòðèíî èñïîëüçóåòñ  ñöèíòèëë öèîííûé ìåòîä ñ ïðèìåíåíèåì
âîäîðîäîñîäåðæàùèõ ñöèíòèëë òîðîâ.
Èçâåñòåí ñöèíòèëë öèîííûé äåòåêòîð íåéòðîíîâ (Ïàòåíò ÐÔ ¹2189057, ÌÏÊ G01T 1/20,
3/06, áþë. ¹25. 10.09.2002). Äåòåêòîð ñîäåðæèò ïëàñòèêîâûé ñöèíòèëë òîð, (n, α, γ) -
êîíâåðòîð èç êàðáèäà èëè íèòðèäà áîðà, ñöèíòèëë öèîííûé êðèñòàëë NaI-Tl è
ôîòîïðèåìíîå óñòðîéñòâî (ÔÝÓ).
Îñíîâíûì íåäîñòàòêîì  âë åòñ  òî, ÷òî ýôôåêòèâíîñòü ñâåòîñáîðà ñöèíòèëë öèé,
âîçíèêàþùèõ â ïëàñòèêîâîì ñöèíòèëë òîðå îò áûñòðûõ íåéòðîíîâ, íåâûñîêà, ïîñêîëüêó
ïëàñòèêîâûé ñöèíòèëë òîð â èçâåñòíîì äåòåêòîðå ñîïðèêàñàåòñ  ñ ôîòîïðèåìíûì
óñòðîéñòâîì íå âñåé ïëîñêîñòüþ, à òîëüêî ïî ïåðèôåðèéíîìó êîëüöó. Ïëîùàäü
ñîïðèêîñíîâåíè  ïëàñòèêîâîãî ñöèíòèëë òîðà ñ îêíîì ôîòîïðèåìíîãî óñòðîéñòâà
ñîñòàâë åò 30-40% îò ïëîùàäè îêíà, ïîýòîìó ýôôåêòèâíîñòü ôîòîñúåìà íå ïðåâûøàåò 30-
40% îò ôîòîñáîðà â ðåæèìå, êîãäà ñöèíòèëë òîð ñîïðèêàñàåòñ  ñ ÔÝÓ âñåì ñâîèì
ðàáî÷èì òîðöîì. (n, α, γ) - êîíâåðòîð èç êàðáèäà èëè íèòðèäà áîðà  âë åòñ 
ñâåòîíåïðîíèöàåìûì è ÷àñòü ñöèíòèëë öèé îò ïëàñòèêîâîãî ñöèíòèëë òîðà â íåì
òåð åòñ . Òàêèì îáðàçîì, èçâåñòíûé äåòåêòîð íåéòðîíîâ (Ïàòåíò ÐÔ ¹2189057) îáëàäàåò
íåäîñòàòî÷íî âûñîêèì óðîâíåì ñâåòîñáîðà ñöèíòèëë öèé è, êàê ñëåäñòâèå, íåäîñòàòî÷íî
âûñîêîé ÷óâñòâèòåëüíîñòüþ ê áûñòðûì íåéòðîíàì è íåéòðèíî.
Èçâåñòåí ñöèíòèëë öèîííûé äåòåêòîð áûñòðûõ è òåïëîâûõ íåéòðîíîâ íà îñíîâå
ïëàñòèêîâîãî ñöèíòèëë òîðà è 6Li-ñèëèêàòíîãî ñòåêëà (Ïàòåíò ÐÔ ¹2143711, G01T 1/20,
3/00, áþë. ¹36. 29.12.1999). Èçâåñòíûé äåòåêòîð ñîäåðæèò äàò÷èê è áëîê ýëåêòðîííîé
îáðàáîòêè ñèãíàëîâ. Â ñîñòàâ äàò÷èêà âõîä ò ïîìåùåííûå â åäèíûé êîðïóñ ôîòîïðèåìíîå
óñòðîéñòâî è òðè ïàðàëëåëüíî-ïîñëåäîâàòåëüíî ñîåäèíåííûõ ñöèíòèëë òîðà:
1) âíåøíèé íåéòðîííûé ñöèíòèëë òîð, âûïîëíåííûé èç ÷óâñòâèòåëüíîãî ê áûñòðûì
íåéòðîíàì îðãàíè÷åñêîãî âîäîðîäñîäåðæàùåãî âåùåñòâà íà îñíîâå ïëàñòìàññû (ÑÍ)n èëè
ñòèëüáåíà (ñöèíòèëë òîð ñ êîëîäöåì);
2) ðàçìåùåííûé â êîëîäöå âíåøíåãî ñöèíòèëë òîðà ñöèíòèëë öèîííûé êðèñòàëë NaI-Tl
â ñòàíäàðòíîì êîíòåéíåðå, ÷óâñòâèòåëüíûé ê ãàììà-èçëó÷åíèþ;
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3) ÷óâñòâèòåëüíûé ê òåïëîâûì íåéòðîíàì âíóòðåííèé ñöèíòèëë òîð íà îñíîâå
àêòèâèðîâàííîãî öåðèåì 6Li-ñèëèêàòíîãî ñòåêëà.
Áëîê ýëåêòðîííîé îáðàáîòêè ñèãíàëîâ âêëþ÷àåò ñõåìó âðåìåííîé ñåëåêöèè
ñöèíòèèìïóëüñîâ îò íåéòðîíî÷óâñòâèòåëüíûõ ñöèíòèëë òîðîâ è îò ãàììà-÷óâñòâèòåëüíîãî
ñöèíòèëë òîðà, à òàêæå ñïåêòðîìåòðè÷åñêèé àíàëèçàòîð äë  îáðàáîòêè ñöèíòèèìïóëüñîâ
îò ñöèíòèëë öèîííîãî êðèñòàëëà NaI-Tl.
Îäíàêî äë  èçâåñòíîãî äåòåêòîðà ýôôåêòèâíîñòü ñâåòîñáîðà ñöèíòèëë öèé îò áûñòðûõ
íåéòðîíîâ, âîçíèêàþùèõ âî âíóòðåííåì ïëàñòèêîâîì ñöèíòèëë òîðå (ÑÍ)n, íåâûñîêà èç-
çà òîãî, ÷òî ñèãíàëû, âî-ïåðâûõ, ïîñòóïàþò íà ôîòîïðèåìíîå óñòðîéñòâî òîëüêî ïî
ïåðèôåðèéíîìó êîëüöó, îáåñïå÷èâà  ôîòîñúåì ñöèíòèëë öèé íà óðîâíå äî 30-40%
âñëåäñòâèå òîãî, ÷òî êðèñòàëë NaI-Tl íàõîäèòñ  â íåïðîçðà÷íîì êîðïóñå è ýêðàíèðóåò
÷àñòü ñâåòîâîãî ïîòîêà, âîçíèêàþùåãî â ïëàñòèêå, à òàêæå, âñëåäñòâèå òîãî, ÷òî
èçëó÷åíèå áûñòðîãî ïëàñòèêîâîãî ñöèíòèëë òîðà íå íåïîñðåäñòâåííî ïîïàäàåò íà
ôîòîïðèåìíîå óñòðîéñòâî, à ïîñòóïàåò íà íåãî ÷åðåç âíóòðåííèé ñòåêë ííûé ñöèíòèëë òîð
è ÷àñòè÷íî ïîãëîùàåòñ  â íåì. Â èòîãå ìîæåò áûòü ïîòåð íî äî 32-43% ïîëåçíîé
èíôîðìàöèè. Òàêèì îáðàçîì, èçâåñòíûé äåòåêòîð íå ìîæåò îáåñïå÷èòü ýôôåêòèâíóþ
ðåãèñòðàöèþ áûñòðûõ íåéòðîíîâ è íåéòðèíî èç-çà íåäîñòàòî÷íî âûñîêîãî óðîâí 
ñâåòîñáîðà ñöèíòèëë öèé.
Èçâåñòåí ñöèíòèëë öèîííûé äåòåêòîð áûñòðûõ è òåïëîâûõ íåéòðîíîâ (Ïàòåíò ÐÔ
¹2259573, ÌÏÊ G01T 1/20, 3/00, áþë. ¹36. 29.12.1999), ñîäåðæàùèé äàò÷èê, âêëþ÷àþùèé
ñöèíòèëë òîð íà îñíîâå îðãàíè÷åñêîãî âîäîðîäñîäåðæàùåãî ïëàñòèêà, ÷óâñòâèòåëüíîãî ê
áûñòðûì íåéòðîíàì, è ñòåêë ííûé ñöèíòèëë òîð íà îñíîâå 6Li-ñèëèêàòíîãî ñòåêëà,
÷óâñòâèòåëüíîãî ê òåïëîâûì íåéòðîíàì, è ôîòîïðèåìíîå óñòðîéñòâî, à òàêæå áëîê
ýëåêòðîííîé îáðàáîòêè ñèãíàëîâ, ïðè ýòîì ñöèíòèëë òîðû äàò÷èêà âûïîëíåíû â âèäå
ïëàñòèí ñ ïàðàëëåëüíûìè ñîïðèêàñàþùèìèñ  ãðàí ìè, ïðè÷åì îðãàíè÷åñêèé ñöèíòèëë òîð
âûïîëíåí â âèäå êëèíà, à ñòåêë ííûé - â âèäå ïàðàëëåëåïèïåäà, îáðàçó  åäèíûé
ñåíñîðíûé ñöèíòèáëîê, ñíàáæåííûé ñâèíöîâûì êîëëèìàòîðîì è ðàçìåùåííûé âìåñòå ñ
ïîñëåäíèì â äîïîëíèòåëüíîì ïîëèýòèëåíîâîì ïåíàëå-íàêîïèòåëå òåïëîâûõ íåéòðîíîâ.
Îäíàêî ïðè óñòàíîâëåíèè ôîòîýëåêòðîííîãî óìíîæèòåë  ñ òîðöà ïëàñòèêîâîãî
ñöèíòèëë òîðà ýôôåêòèâíîñòü ñâåòîñáîðà ñöèíòèëë öèé îêàçûâàåòñ  íèçêîé, ÷òî íå
îáåñïå÷èâàåò âûñîêîé ÷óâñòâèòåëüíîñòè ê áûñòðûì íåéòðîíàì è íåéòðèíî.
Èç âñåõ èçâåñòíûõ ñöèíòèëë öèîííûõ äåòåêòîðîâ íàèáîëåå áëèçêèì ê çà âë åìîìó
 âë åòñ  îáúåìíî-âîëîêîííûé ñöèíòèëë öèîííûé äåòåêòîð íåéòðîíîâ è íåéòðèíî,
íàçûâàåìûé àâòîðàìè Ñöè-Áàð-äåòåêòîðîì (Í.Maesaka / The K2K SciBar Detector //
Proceeding of the KEK-RCNP International School and Miniworkshop for Scintillating
for Scintillating Crystal and their Application in Particle and Nuclear Physics. 2004
KEK, Tsukuba, Japan, pp.185-198; M.Hasegawa / Calibration System of the K2K SciBar
Detector. // Proceeding of the KEK-RCNP International School and Miniworkshop for
Scintillating for Scintillating Crystal and their Application in Particle and Nuclear
Physics. 2004 KEK, Tsukuba, Japan, pp.243-248). Èçâåñòíûé ñöèíòèëë öèîííûé äåòåêòîð
íåéòðîíîâ è íåéòðèíî ñîäåðæèò 14400 ñöèíòèëë öèîííûõ áëîêîâ â âèäå ïàðàëëåëåïèïåäîâ
èç ïëàñòèêîâûõ ñöèíòèëë òîðîâ è ôîòîïðèåìíîå óñòðîéñòâî. Êàæäûé ñöèíòèëë öèîííûé
áëîê èìååò ðàñïîëîæåííûé âäîëü åãî öåíòðàëüíîé îñè ïðîäîëüíûé êàíàë, â êîòîðîì
ðàçìåùåíî ñâåòîñîáèðàþùåå âîëîêíî, èãðàþùåå îäíîâðåìåííî ðîëü ñìåñòèòåë  ñïåêòðà.
Ñåíñîðîì, âåùåñòâîì ÷óâñòâèòåëüíûì ê íåéòðîíàì è íåéòðèíî,  âë åòñ  ïëàñòèêîâûé
ñöèíòèëë òîð (âîäîðîäñîäåðæàùåå âåùåñòâî íà îñíîâå ïîëèñòèðåíà ñ äîáàâêàìè ÐÐÎ (1
âåñ.%) ÐÎÐÎÐ (0,03 âåñ.%)). Â êà÷åñòâå ôîòîïðèåìíîãî óñòðîéñòâà ïðèìåíåí PIN-
ôîòîäèîä èëè ìíîãîêàíàëüíûé ýëåêòðîííûé óìíîæèòåëü.
Îäíàêî èçâåñòíûé äåòåêòîð íåéòðîíîâ è íåéòðèíî îáëàäàåò íåäîñòàòî÷íî âûñîêèì
óðîâíåì ñâåòîñáîðà ñöèíòèëë öèé (èç-çà òîãî, ÷òî ïëàñòèêîâûé ñöèíòèëë òîð âûïîëíåí â
ôîðìå ïàðàëëåëåïèïåäà) è, êàê ñëåäñòâèå, íåäîñòàòî÷íî âûñîêîé ÷óâñòâèòåëüíîñòüþ ê
áûñòðûì íåéòðîíàì è íåéòðèíî.
Çàäà÷åé èçîáðåòåíè   âë åòñ  âîçìîæíîñòü ðåãèñòðàöèè ñëàáûõ ïîòîêîâ íåéòðîíîâ è
Ñòðàíèöà: 5
5
10
15
20
25
30
35
40
45
50
RU 2 308 056 C1
íåéòðèíî çà ñ÷åò ïîâûøåíè  óðîâí  ñâåòîñáîðà â ïëàñòèêîâîì ñöèíòèëë òîðå îáúåìíî-
âîëîêîííîãî ñöèíòèëë öèîííîãî äåòåêòîðà.
Ýòà çàäà÷à ðåøàåòñ  çà ñ÷åò òîãî, ÷òî â ñöèíòèëë öèîííîì äåòåêòîðå, ñîäåðæàùåì, ïî
êðàéíåé ìåðå, îäèí äàò÷èê, ñîñòî ùèé èç ïëàñòèêîâîãî ñöèíòèëë òîðà íà îñíîâå
îðãàíè÷åñêîãî âîäîðîäñîäåðæàùåãî ìàòåðèàëà, ÷óâñòâèòåëüíîãî ê íåéòðîíàì è íåéòðèíî,
ñâåòîñîáèðàþùåãî âîëîêîííîãî ñâåòîâîäà, ôîòîïðèåìíîå óñòðîéñòâî è áëîê îáðàáîòêè
ñèãíàëîâ, ïëàñòèêîâûé ñöèíòèëë òîð âûïîëíåí â ôîðìå öèëèíäðà, ïîêðûòîãî
ñâåòîîòðàæàþùåé ïëåíêîé, â öåíòðå êîòîðîãî èìååòñ  ïîëûé êàíàë ñ ðàçìåùåííûì â íåì
ñâåòîñîáèðàþùèì âîëîêîííûì ñâåòîâîäîì.
Ñóùíîñòü èçîáðåòåíè  çàêëþ÷àåòñ  â òîì, ÷òî âîäîðîäñîäåðæàùèé ïëàñòèêîâûé
ñöèíòèëë òîð èìååò öèëèíäðè÷åñêóþ ôîðìó, áëàãîäàð  êîòîðîé ñâåòîîòðàæàþùåå
ïîêðûòèå ôîêóñèðóåò ñâåòîâûå âñïûøêè íà îñè öèëèíäðè÷åñêîãî ñöèíòèëë òîðà, âäîëü
êîòîðîé ïðîõîäèò îïòîâîëîêîííûé ñâåòîâîä, ÷òî îáåñïå÷èâàåò ïîâûøåííûé ñâåòîñáîð ïî
ñðàâíåíèþ ñ ïëàñòèêîâûì ñöèíòèëë òîðîì, èìåþùèì ôîðìó ïàðàëëåëåïèïåäà, â êîòîðîì
ôîêóñèðóþùåå äåéñòâèå ñâåòîîòðàæàþùåãî ïîêðûòè  îòñóòñòâóåò.
Ïðåäëàãàåìîå óñòðîéñòâî îáåñïå÷èâàåò ðåãèñòðàöèþ íåéòðîíîâ è íåéòðèíî ñ
ïîâûøåííîé ýôôåêòèâíîñòüþ.
Áëîê-ñõåìà çà âë åìîãî óñòðîéñòâà ïðèâåäåíà íà ÷åðòåæå.
Óñòðîéñòâî ñîñòîèò èç òðåõ äàò÷èêîâ 1, ôîòîïðèåìíîãî óñòðîéñòâà 2 è áëîêà
ýëåêòðîííîé îáðàáîòêè ñèãíàëîâ 3. Êàæäûé äàò÷èê 1 ñîñòîèò èç ïëàñòèêîâîãî
âîäîðîäñîäåðæàùåãî ñöèíòèëë òîðà 4, èìåþùåãî öèëèíäðè÷åñêóþ ôîðìó, ñî
ñâåòîîòðàæàþùèì ïîêðûòèåì 5. Â öåíòðå ïëàñòèêîâîãî ñöèíòèëë òîðà 4 âäîëü åãî îñè
èìååòñ  ïîëûé êàíàë 6. Êàæäûé äàò÷èê 1 èìååò êîðïóñ 7 â ôîðìå ïàðàëëåëèïèïåäà äë 
óäîáñòâà ôîðìèðîâàíè  èç òàêèõ ïàðàëëåëåïèïåäîâ âñåãî ñöèíòèëë öèîííîãî äåòåêòîðà.
Â ïîëîì êàíàëå 6 öèëèíäðè÷åñêîãî ñöèíòèëë òîðà ðàçìåùåí ñâåòîñîáèðàþùèé
âîëîêîííûé ñâåòîâîä 8, ðàñïîëîæåííûé, êàê è ïîëûé êàíàë, âäîëü îñíîâíîé îñè
ñöèíòèëë òîðà. Ñâåòîâîäû îò êàæäîãî äàò÷èêà ñîåäèíåíû ñ ôîòîïðèåìíûì óñòðîéñòâîì 2,
à ÷åðåç íåãî ñ áëîêîì îáðàáîòêè ñèãíàëîâ 3. Ñöèíòèëë öèîííûé äåòåêòîð ðàáîòàåò
ñëåäóþùèì îáðàçîì. Ðåãèñòðèðóåìûå íåéòðîíû èëè íåéòðèíî, ïîïàäà  â ïëàñòèêîâûé
âîäîðîäñîäåðæàùèé ñöèíòèëë òîð 4 è ðàññåèâà ñü íà  äðàõ âîäîðîäà (íåéòðîíû) èëè
âñòóïà  â  äåðíóþ ðåàêöèþ (íåéòðèíî), âûçûâàþò â íåì ïî âëåíèå
ñâåòîâûõ âñïûøåê (ñöèíòèëë öèé), êîòîðûå áëàãîäàð  ñâåòîîòðàæàþùåìó ïîêðûòèþ 5
ïîñòóïàþò íà ñâåòîâîä 8 è çàòåì ðåãèñòðèðóþòñ  ñ ïîìîùüþ ôîòîïðèåìíîãî óñòðîéñòâà 2,
â êà÷åñòâå êîòîðîãî îáû÷íî èñïîëüçóþò PIN-ôîòîäèîä èëè ìíîãîêàíàëüíûé
ôîòîýëåêòðîííûé óìíîæèòåëü. Ñèãíàëû ñ ôîòîïðèåìíîãî óñòðîéñòâà 2 ïîñòóïàþò â áëîê
îáðàáîòêè ñèãíàëîâ 3.
Äîïîëíèòåëüíûì ïðåèìóùåñòâîì ïðåäëàãàåìîãî ñöèíòèëë öèîííîãî äåòåêòîðà
 âë åòñ  âîçìîæíîñòü ðåãèñòðàöèè ñ åãî ïîìîùüþ ãàììà-èçëó÷åíè , ÷òî ïîçâîë åò
èñïîëüçîâàòü åãî äë  îáíàðóæåíè  ðàäèîàêòèâíûõ âåùåñòâ-èñòî÷íèêîâ ãàììà-èçëó÷åíè .
Ñèñòåìà èç öèëèíäðè÷åñêèõ äàò÷èêîâ, ðàçìåùåííûõ â êîðïóñàõ, èìåþùèõ ôîðìó
ïàðàëëåëåïèïåäà, ìîæåò ñîäåðæàòü îò åäèíèö äî òûñ ÷ äàò÷èêîâ, îáðàçó 
ñöèíòèëë öèîííûé äåòåêòîð ïîâûøåííîé ÷óâñòâèòåëüíîñòè. Ïîñëåäíåå íåîáõîäèìî äë 
ðåãèñòðàöèè íåéòðèíî (íåñêîëüêî òûñ ÷ äàò÷èêîâ); äë  ðåãèñòðàöèè íåéòðîíîâ äåòåêòîð
ìîæåò ñîäåðæàòü îäèí èëè íåñêîëüêî äàò÷èêîâ ïðåäëàãàåìîé êîíñòðóêöèè.
Ôîðìóëà èçîáðåòåíè 
Ñöèíòèëë öèîííûé äåòåêòîð, ñîäåðæàùèé ïî êðàéíåé ìåðå îäèí äàò÷èê, ñîñòî ùèé èç
ïëàñòèêîâîãî ñöèíòèëë òîðà íà îñíîâå îðãàíè÷åñêîãî âîäîðîäñîäåðæàùåãî ìàòåðèàëà,
÷óâñòâèòåëüíîãî ê íåéòðîíàì è íåéòðèíî, ñâåòîñîáèðàþùåãî âîëîêîííîãî ñâåòîâîäà,
ôîòîïðèåìíîå óñòðîéñòâî è áëîê ýëåêòðîííîé îáðàáîòêè ñèãíàëîâ, îòëè÷àþùèéñ  òåì, ÷òî
ïëàñòèêîâûé ñöèíòèëë òîð âûïîëíåí â ôîðìå öèëèíäðà, ïîêðûòîãî ñâåòîîòðàæàþùåé
ïëåíêîé, â öåíòðå êîòîðîãî èìååòñ  ïîëûé êàíàë ñ ðàçìåùåííûì â íåì ñâåòîñîáèðàþùèì
âîëîêîííûì ñâåòîâîäîì, ïðè÷åì êàæäûé äàò÷èê èìååò êîðïóñ â ôîðìå ïàðàëëåëåïèïåäà,
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íàáîð êîòîðûõ îò îäíîãî äî íåñêîëüêèõ òûñ ÷ øòóê ïðè ðåãèñòðàöèè íåéòðîííûõ ïîòîêîâ è
íåéòðèíî îáðàçóåò ñöèíòèëë öèîííûé áëîê, ñâ çàííûé ñ ôîòîïðèåìíûì óñòðîéñòâîì.
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